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A bootstrap sample was collected from 10 of these Monte Carlo simulation runs to compare the accuracy of the
bootstrap method. We refer to the HSPICE results as the original samples. A statistical estimate of the mean and
variance was derived from each bootstrap sample and the final robust estimate was derived from these estimates of
various bootstrap samples.
Fig. 3 shows how the errors between the bootstrap estimate and the standard estimate of the distribution using 100
Monte Carlo runs. The filled patterns represent the errors between the bootstrap estimate and the standard estimate
of mean. The open patterns show the errors between the bootstrap estimate and the standard estimate of variance.
The horizontal axis indicates the errors and the vertical axis denotes the percentage error. It can be seen that most
errors of the mean estimate are less than 10% and the most errors of the variance estimate are within 30%. Thus the
bootstrap estimate of the mean and variance needs 10 runs of Monte Carlo simulation to achieve the same accuracy
as the standard estimate based on 100 runs of Monte Carlo simulation.
5. Conclusions
The benefit of the Bootstrap method has been demonstrated. It is believed that applying the Bootstrap technique will
benefit most areas of electronics analysis, such as fault detection, sensitivity analysis and production discrimination.
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Fig. 1 Asymptotic property of estimate
0
50
100
150
0
.
0
0
3
3
0
.
0
0
3
4
0
.
0
0
3
5
0
.
0
0
3
6
0
.
0
0
3
7
0
.
0
0
3
8
0
.
0
0
3
9
0
.
0
0
4
0
estimated value
f
r
e
q
u
e
n
c
y
 
o
f
 
e
s
t
i
m
a
t
e
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Fig. 3 Distribution of errors between bootstrap and standard estimates